Streptococcus pyogenes can cause severe infections, such as toxic shock-like syndrome (TSLS). The transmission and pathogenesis of TSLS are poorly understood, and information is needed to develop prevention strategies. Four cases were identified in which the organism was transmitted among patients with TSLS and their family members. DNA macrorestriction endonuclease analysis using pulsed-field gel electrophoresis demonstrated the spread of S. pyogenes clones that caused TSLS among the family members. Although 14 persons related to the case-patients experienced only colonization or self-limited disease, 3 developed invasive infections (pneumonia, severe pharyngitis requiring hospitalization, and puerperal sepsis). These findings indicate that antimicrobial prophylaxis for close contacts of patients with TSLS should be considered and reinforce the need for further studies on epidemic control of TSLS.
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Group A streptococci (GAS) produce a number of human diseases including pharyngitis, scarlet fever, impetigo, cellulitis, necrotizing fasciitis, and sepsis. A significant increase in the incidence of severe infections associated with toxic shocklike syndrome (TSLS) has been recognized in the United States [1, 2] and Europe [3] since the mid-1980s. The working group on TSLS in Japan also identified over 60 patients with this syndrome dating to 1995 (unpublished data). Since GAS can spread among close contacts of infected patients [4] [5] [6] [7] , precise case definitions and epidemiologic investigations are needed for the development of effective therapies and prevention strategies. In this study, we identified 4 patients with TSLS associated with transmission of GAS among their family members. Confirmation was by DNA macrorestriction endonuclease analysis using pulsed-field gel electrophoresis (PFGE).
Case Reports Patient 1. On 19 October 1993, a 52-year-old woman was admitted to a local emergency center with a 2-day history of sore throat and flu-like symptoms. Admission findings included blood pressure of 80/30 mm Hg, pulse of 114 beats/min, temperature of 36.8°C, and respiration of 54 breaths/min. She appeared seriously ill but was alert and oriented. In a short time, numerous petechiae developed over her chest and abdomen, and she became disoriented and died 9 h after admission despite intensive resuscitation. Blood cultures were positive for Streptococcus pyogenes.
Throat swabs from all 5 family members in the patient's household were cultured, and 3 were positive for S. pyogenes. One person developed severe pharyngitis, requiring hospitalization, and was treated with intravenous penicillin. The remaining 2 experienced self-limited disease and received oral penicillin. The patient's 3-month-old grandson had been hospitalized with pneumonia 10 days before she developed TSLS, although the baby's throat swabs were culture-negative for S. pyogenes. The patient had cared for the infant during his hospitalization. The S. pyogenes isolates from the patient and her family were tested for M precipitation type (M type) and T agglutination type (T type) by standard techniques [8, 9] . DNA macrorestriction endonuclease profiles by PFGE (PFGE genotype) for the isolates were analyzed by the methods of Smith and Cantor [10] as modified by Ichiyama et a1. [11] . Treated genomic DNA of each isolate was digested with 10 U of SmaI (Takara Shuzo, Kyoto, Japan) and electrophoresed through a 1.2% agarose gel at 10°C using the contour-clamped homogeneous electric field system (Pulsaphor Plus; Pharmacia LKB Biotechnology, Uppsala, Sweden). The conditions for electrophoresis were 180 V for 20 h, with pulse times of 1-40 s. All 4 isolates were M nontypeable, T type 11, and PFGE genotype 1 (figure 1).
Patient 2. On 28 February 1994, a 44-year-old man was admitted to a city hospital with a 2-day history of severe pain in his right leg without injury. Necrotizing fasciitis with myonecrosis rapidly extended over the entire leg with onset of shock. The leg was amputated, and S. pyogenes was cultured from the necrotized soft tissue. After administration of intravenous penicillin and other treatments, he gradually recovered and was discharged. Throat swabs from all of his family members (wife and 4 children) were culture-positive for S. pyogenes. His wife had mild pharyngitis and was given oral penicillin; all 4 children became colonized. All 6 isolates showed the same characteristics: M type 3, T type 3, and PFGE genotype 2 (figure 1). Patient 3. On 22 April 1994, a 43-year-old pregnant woman (34 weeks gestation) was hospitalized with nausea and flu-like symptoms. Shortly after admission, she became disoriented and went into shock (systolic blood pressure 60 mm Hg). The baby was stillborn at cesarean delivery. The patient rapidly deteriorated with disseminated intravascular coagulation and died 7 h after delivery. Postmortem blood cultures from both the patient and baby revealed S. pyogenes. All 4 family members in the patient's household were tested by throat culture. Three were culture-positive for S. pyogenes, although they were only colonized. All 5 isolates showed the same characteristics: M type 1, T type 1, and PFGE genotype 3 ( figure 1) .
Patient 4. On 30 November 1994, a 61-year-old man experienced left hip trauma. One month later, he was admitted to a local emergency center complaining of severe hip pain. On admission, his blood pressure was 60 mm Hg, and he had necrotizing fasciitis over the waist and hip on the left side. After extensive debridement, S. pyogenes was cultured from the necrotized tissue. Following treatment with intravenous penicillin, epinephrine, and dopamine, he gradually improved and recovered from circulatory failure. Four of 7 family members in his household had self-limited pharyngitis several days before the onset of the patient's TSLS and were given oral penicillin. Two were culture-positive for S. pyogenes from throat swabs. All 3 isolates, including the patient's, were identical: M type 12, T type 12, and PFGE genotype 4 (figure 1).
Results
Table I summarizes the clinical characteristics ofthe patients with TSLS and their family members and the microbiology of the S. pyogenes isolates. Although 14 persons developed only colonization or self-limited disease, 3 developed invasive infection: pneumonia and severe pharyngitis (related to patient 1) and puerperal sepsis (patient 3' s stillborn infant). Microbiologic analyses using serologic M and T typing and molecular PFGE genotyping demonstrated the spread of the clone of TSLScausing S. pyogenes among family members in each case.
Discussion
The spread of GAS infection to close contacts of infected patients is well recognized from epidemiologic and microbiologic evidence. The effectiveness of streptococcal screening programs to identify and treat GAS carriers has resulted in a decrease in scarlet fever and nonsuppurative sequelae, sueh as acute rheumatic fever and acute glomerulonephritis. A prophylaxis program using benzathine penicillin G in US Navy recruits is being reevaluated with regard to its cost-effectiveness [12] . However, since outbreaks of severe streptococcal infections including TSLS have been observed [4] [5] [6] [7] , the prophylaxis strategy has become important because of the extremely severe characteristics and high mortality of this disease.
The pathogenesis and transmission of TSLS are poorly understood, and little information concerning prophylaxis strategies is available. Earlier epidemiologic investigations of outbreaks used only serologic M and T typing [4] [5] [6] . For strain characterization, the typeability and discriminatory powers of these techniques are inferior to those of molecular typing methods, such as DNA macrorestriction PFGE genotyping [13] .
By PFGE genotyping, our study showed the expansion ofthe clones of TSLS-causing S. pyogenes among family members. DiPersio et a1. [7] also have demonstrated the spread of serious disease-causing S. pyogenes among family members and health care workers using PFGE genotyping. Recent investigations using molecular analyses for strain characterization and the production of streptococcal pyrogenic exotoxins suggest an emergence of possibly more virulent strains of S. pyogenes [14, 15] . Close contacts of patients with TSLS appear to be at risk for colonization with identical strains of TSLS-causing S. pyogenes. Although our study showed pharyngitis as the primary manifestation in the majority of family members, a broad spectrum of other serious sequelae, such as TSLS, may occur. Benzathine penicillin G is extremely effective against S. pyogenes and is inexpensive. Therefore, antimicrobial prophylaxis for close contacts may be warranted, especially if there are intimate contacts between a patient with TSLS and his or her family members, health care workers, and others. In summary, although the efficacy of antimicrobial prophylaxis for close contacts of patients with TSLS has not yet been determined, such prophylaxis should be considered and further studied for epidemic control of TSLS. Escherichia coli 0157:H7 infection causes diarrhea, hemorrhagic colitis, and hemolytic-uremic syndrome in humans [1] . Cattle are suspected to be a major source of this agent through direct or indirect contamination of foods by fecal material containing the agent. E. coli 0157:H7 has been isolated from fecal material of clinically normal cattle [2, 3] , and in some outbreaks, E. coli 0157:H7 isolates with identical molecular profiles have been obtained from both the affected humans and from cattle implicated in the outbreak [4] . In general; strains isolated from infected humans and normal cattle share toxin types, plasmid profiles, phage types, and DNA restriction patterns [5] .
Our long-term goal is to identify management strategies to reduce the number of cattle excreting E. coli 0157:H7 and thereby reduce the exposure of humans to this agent. This goal requires a clear understanding of the interaction between the
